Seven lines of baby corn were crossed with 3 testers in a Line × Tester (L × T) mating design and the resulting 21 crosses along with parents and standard check 'Baby Star' were evaluated to develop high yielding baby corn hybrids during rabi, 2014-15. Variance due to sca was larger than gca variance for all the characters indicating the preponderance of non additive gene action in the expression of various traits. Among the parents, BCP/S 4 -29, BCP/S 4 -31 and tester VS/S 3 -1 and VS/S 3 -26 were found as good general combiners for baby corn yield and important yield contributing characters. Considering baby corn yield, number of cobs/plant and other performances, the crosses BCP/S 4 -2×VS/S 3 -1, BCP/S 4 -5×VS/S 3 -8, BCP/S 4 -10×VS/S 3 -8, BCP/S 4 -22×VS/S 3 -26 and BCP/S 4 -29×VS/S 3 -1 were selected as promising baby corn hybrids.
Introduction
Maize is unique among the cereals on account of its amenability to diverse uses and it has huge potential in the present era of crop diversification. Baby corn is a young finger like unfertilized cob of maize harvested between two days before silking and three days after silking, depending upon the developmental conditions of the plant and the ear shoot size, denominated cob (Bar-Zur and Saadi, 1990) . It is a new product that can be consumed fresh or in cans. It adds a special, gourmet touch to many dishes and salads. Its miniature size is appealing, as is the taste, color and crunch. Most people like to steam baby corn for 5 minutes or until tender before using in other dishes.
Another important feature of baby corn is safe vegetable to eat as it is almost free from residual effects of pesticides as the young cob is wrapped with husk and well protected from insect and diseases and its nutritional value is comparable to cauliflower, cabbage, tomato, eggplant and cucumber. Its by-products, such as tassel, young husk, silk and green stalk provide good cattle feed. These trends underline the value of baby corn as a cash crop for intensive agro-ecosystems in South Asia where small farmers grow three or more crops in highly diverse cropping systems (Sharma, 2009 thus it can generate employment among the rural poor of all ages. Major baby corn markets are U.K., U.S.A., Malaysia, Taiwan, Japan and Australia. The majority of the industrialized baby-corn products are imported from Thailand (Pereira Filho et al., 1998) .
Despite manifold uses of baby corn, very little information on breeding strategies followed for improvement in baby corn (Chauhan and Mohan, 2010) . It is a fact that selection of parents on the basis of their mean performance does not necessarily lead to desired results (Rai and Asati, 2011) . Therefore, devising a sound breeding strategy to improve the yield of this crop is of paramount importance. Early ripening, low height, flowering uniformity and prolificity are considered the most important traits for the production of baby corn (Thakur et al., 2000) . In addition, agronomic practices such as population densities, nitrogen fertilization and detasseling can increase baby corn yield considerably. Farmers can also grow under either high population density, for baby corn only, or lower population density where the first ear is picked for baby corn and the second ear is left intact for further development as sweet or field corn. Information regarding general and specific combining ability and gene action in a breeding material is a prerequisite to launch effective corn breeding. The success of a hybridization program primarily depends upon the judicious choice of parents for producing the hybrids with high yield. Combining ability analysis is an important tool in the choice of suitable parent together with the information regarding nature and magnitude of gene effects controlling quantitative traits (Basbag et al., 2007) . The present investigation was accomplished to get information regarding general and specific combining ability and gene action in the heritance of different yield contributing traits of baby corn.
Materials and Method
Seven S 4 lines of baby corn variety 'BCP271' were used as female lines and three S 3 lines of baby corn hybrid 'Victory Super' were used as tester to produce 21 baby corn hybrids in 2013-14. The resulted 21 F 1 's along with their parents and one check variety 'Baby Star' were evaluated in a Randomized Block Design with two replications during rabi 2014-2015 at Bangladesh Agricultural Research Institute, Joydebpur, Gazipur. Unit plot size was single row 4m long maintaining spacing 60 cm from row to row and 20 cm from plant to plant. All the recommended cultural practices were followed to raise a healthy crop per hill. Data were recorded on 10 randomly selected plants in each replication with respect of plant height (cm), upper ear height (cm), lower ear height (cm), days to first cob picking, days to second cob picking, days to third cob picking, days to fourth cob picking, ear length (cm), ear diameter (cm), harvest duration, number of cobs/plant, fodder yield/plant, baby corn yield with husk/plant (g) and baby corn yield/plant (g). Mean values were subjected to statistical analysis as per model suggested by Kempthorne (1957) and procedure of Singh and Chaudhary (1985) .
Results and Discussion
Analysis of variance for combining ability was carried out for yield and yield contributing characters and the mean sum of squares are presented in Table 1 . The analysis of variance revealed that genotypes exhibited highly significant differences among themselves for all the traits studied. The crosses exhibited significant differences, indicating varying performance of cross combinations. When the effects of crosses partitioned into lines, testers and line × tester effects, the interaction effects (line × testers) were found to be significant for all the traits under study indicating that hybrids differed significantly in their sca effects. Except ear length, all the traits showed significant variations among lines and mean sum of squares due to tester were larger than due to lines, indicating greater diversity among testers for lower ear height, harvest duration, number of cobs/plant, cob yield with husk per plant, baby corn yield per plant, ear length and ear diameter. The parents exhibited significant differences for all the traits indicating greater diversity in the parental lines. The parents vs. crosses which indicates average heterosis, was also significant for all traits, thus considerable amount of average heterosis was reflected in hybrids. Highly significant differences were observed for line x tester interaction for all traits which implies the role of dominance and non-additive effects in all traits. Therefore, both additive and non-additive effects were responsible for controlling these traits. Tucak et al. (2012) and Atif et al. (2012) observed highly significant differences for testers, lines and line x tester interaction. The ratio of σ 2 gca to σ 2 sca was less than one for all of the characters (Table 1) which indicates the predominant role of non-additive type of gene action in the inheritance of those characters. Similar findings were also reported by Ceyhan et al. (2008) , Kanagarasu et al. (2010) and Motamedi et al. (2014) .
The proportional contribution of lines was higher for plant height, upper ear height, lower ear height, days to first cob picking, days to second cob picking, days to third cob picking, days to fourth cob picking, harvest duration and cob yield with husk per plant, indicating their predominant maternal influence (Table  2) . Testers showed less influence to be contributed for all the traits except ear length. The relative contribution of line × tester interaction was more important for fodder yield per plant, number of cobs/plant, cob yield without husk per plant, ear length and ear diameter. Motamedi et al., (2014) found less influence of testers for kernel yield. The higher contribution of interactions of the line × tester than lines and testers, indicating higher estimates of variances due to nonadditive genetic effects and the importance of specific combining ability. Shams et al., (2010) observed higher estimates of SCA variance due to line × tester interaction in corn for different characters. Genotype 30 2123.6** 450.6** 108.6** 
General combining ability (GCA) effects
The GCA effects of the parents are presented in Table 3 . Lines BCP/S 4 -29 and BCP/S 4 -31 exhibited positively significant GCA effects for baby corn yield. As BCP/S 4 -31 had desirable GCA effects for plant height, upper ear height, lower ear height, number of cobs/plant, baby corn yield, it was the best general combiner. However, testers VS/S 3 -1 showed desirable GCA effects for days to first picking, days to second picking, cob yield with husk per plant, baby corn yield. So these parents could be used extensively in hybrid breeding program to improve baby corn yield and its quality. Dhasarathan et al. (2015) and Rodrigues and da Silva (2002) also observed and verified significant positive number of baby corns per plant, baby corn length, baby corn weight and baby corn yield per plot. None of the parents showed significant positive GCA effects for ear length, which is supported by Rodrigues and da Silva (2002) and opposed by Dhasarathan et al. (2015) .
Specific combining ability (SCA) effects
High positive estimates of SCA in absolute values indicate that hybrid performance was relatively superior or inferior to parent lines general combining ability, showing the importance of non-additive interactions resulting from the complementation degree among parent lines in relation to frequency of alleles in loci with some dominance, while low estimates of specific combining ability in absolute value indicated that hybrids behave as expected in relation to general combining ability of parent lines (Dhasarathan et al., 2015) . In the selection of parent lines used to produce hybrids, the effect of a specific combining ability analyzed in an isolated way had a limiting value. Thus, other parameters should be considered such as the average of hybrids and general combining ability of the respective parent lines (Oliveira et al., 1998) . Therefore, superior hybrid combinations, which are important for breeding, are involved with at least one parental line which has the most favorable effects of general combining ability (Cruz and Regazzi, 1997) .
The highly desirable negative significant SCA effects of plant height, upper ear height, lower ear height, 1 st and 2 nd cob picking and harvest duration were observed in BCP/S 4 -31×VS/S 3 -26, BCP/S 4 -14×VS/S 3 -1, BCP/S 4 -22×VS/S 3 -1, BCP/S 4 -2×VS/S 3 -8 and BCP/S 4 -14×VS/S 3 -26, respectively. However, hybrids BCP/S 4 -22×VS/S 3 -26, BCP/S 4 -2×VS/S 3 -1 and BCP/S 4 -29×VS/S 3 -1 showed the highest positive significant SCA effects for number of cobs/plant, fodder yield, baby corn yield with husk per plant. Six crosses viz. BCP/S 4 -2×VS/S 3 -1, BCP/S 4 -5×VS/S 3 -8, BCP/S 4 -10×VS/S 3 -8, BCP/S 4 -10×VS/S 3 -26, BCP/S 4 -22×VS/S 3 -26 and BCP/S 4 -29×VS/S 3 -1 exhibited significant positive SCA effects for baby corn yield of which BCP/S 4 -29×VS/S 3 -1 was the highest. These results were in agreement with the findings of Dhasarathan et al. (2015) who also got significant positive SCA effects for some of the characters of baby corn. 
Conclusion
The lines BCP/S 4 -29 and BCP/S 4 -31 were the best among the parents and VS/S 3 -1 among the 3 testers as it showed desirable mean and GCA effects for most of yield and its contributing traits. Therefore, these parents could be used extensively in hybrid breeding program with a view to increasing baby corn yield with quality. Furthermore, based on mean and SCA effects of baby corn yield and number of cobs/plant 4 hybrids viz. BCP/S 4 -2×VS/S 3 -1, BCP/S 4 -5×VS/S 3 -8 , BCP/S 4 -10×VS/S 3 -8 and BCP/S 4 -22×VS/S 3 -26 were proved to be the best to increase the baby corn yield. For varietal improvement, these crosses could also be utilized for exploiting promising recombinants and it could be useful towards enhancing babycorn yield.
